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(54) High-perfomiance deformable steel guardrail 

(57) A new guardrail comprises spaced out uprights 
or posts (12: 112 ...), on which is carried, by means of 
deformable spacer elements (20; 120 ...), a horizontal 
rail (30; 130 ...) comprising two strips (32. 34; 132; 134 
...) with a doulDle wave, situated opposite each other, 
connected to each other at intervals by means of ribs or 
cross stiffening brackets (36 ; 1 36 . . .) bolted to the strips. 
The strip and the ribs are made of steel. The spacer has 
a straight lower inclined side and a curved or bent upper 
side. In some variants the barrier has one or two contin- 
uous upper elements (150) at the top having considera- 
ble bending stiffness. 
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Description ence to the appended figures in which: 



The invention refers to a. guardrail for roads. 

Various types of guardrails are known, both of 
metal and of concrete. In particular, a widely used 
guardrail has a longitudinal rail made of sheet metal 
with a curved profile, fixed at intervals to posts set in the 
ground, and placed at a height of about 50 cm, substan- 
tially corresponding to the height of the center of gravity 
of the passenger vehicles generally in use. The func- 
tions of guardrails are to keep a vehicle that hits them 
inside the carriageway, to prevent it as far as possible 
from assuming attitudes that would be dangerous for 
the passengers or for other vehicles and to absorb as 
much of the force of the impact of the vehicle as possi- 
ble. Although guardrails of the most recent known types 
represent a considerable improvement with respect to 
the earlier ones, there is nevertheless always a ten- 
dency in the field to improve this product for safety pur- 
poses. 

An aim of the present application is to obtain an 
improved performance from guardrails as far as safety 
is concerned, for both heavy and light vehicles 

More precisely the aim is to create a guardrail that 
is able to absorb high impact forces, for example when 
struck by a heavy vehicle such as a truck or the like, and 
that is able to keep the vehicle on the carriageway in 
such an attitude as to minimize any Injury to the occu- 
pants. 

A further aim is to create such a guardrail that can 
be produced at an economically acceptable cost. 

A further aim is to aeate such a barrier that is 
highly durable. 

These mms have been achieved with the guardrail 
as defined in claim 1; further new and interesting char- 
acteristics are stated in the subsequent claims. 

More particularly, the guardrail of the invention 
comprises, on vertical uprights or posts, fixed in the 
ground and spaced apart, a longitudinal rail formed by a 
pair of sheet metal strips with a double-wave profile 
arranged specularly to each other and connected at 
inten^als by steel ribs or brackets, the longitudinal rail 
being supported on the uprights by means of deforma- 
ble spacers. In some variants the guardrail can be made 
with further continuous horizontal elements fixed to 
uprights over the longitudinal rail and set at a distance 
therefrom. The spacer can possibly be made with side 
flanges, so that as it is deformed against the upright, it 
can enfold it and prevent undesirable crosswise shifting 
between the upright and the longitudinal rail. 

The strips and the ribs are preferably made of 
COR-TEN steel. The new barrier is able to absorb high 
impact forces. It is also able to keep vehicles on the 
road, even high, heavy vehicles, allowing a certain 
amount of rolling but preventing overturning. It is dura- 
ble. Lastly it allows drivers a good view because any 
longitudinal elements have a reduced height. 

The invention will be described in greater detail 
below, purely by way of non-limiting example with refer- 



Rgure 1 is a sectional view of a first embodiment of 
a guardrail according to the invention, on a reduced 
5 scale: the section is taken along the vertical plane 
1-1 in Figure 2; 

Rgure 2 is a broken-away front view of a portion of 
the guardrail in Figure 1. reduced in scale with 
10 respect to said figure. 

Figure 3 is an end view of the longitudinal rail of the 
barrier, in a part where it Is provided with ribs; 

IS Rgure 4 is an end view of a rib element; 

Figure 5 is bottom view of a rib element; 

Rgure 6 is an end view of a spacer; 
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Figure 7 is a view from the left with respect to Fig- 
ure 6. that is a rear view of a spacer element; 

Rgure 8 is a vertical section of a variant of the 
25 guardrail; 

Rgure 9 is a vertical section of a further variant of 
the guardrail; 

30 Rgure 10 is an interrupted front view of the guard- 
rail in Figure 9; 

Rgure 11 is a view of a variant of the spacer ele- 
ment used in the barrier in Figure 9; 
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Rgure 12 is a rear view of the spacer element in 
Rgure 10, that is to say a view from the left of said 
figure; 

40 Rgure 13 is a section along 13-13 in Figure 11; 

Figure 14 is a vertical section of a guardrail accord- 
ing to the invention in a further embodiment; 

45 Rgure 1 5 is a vertical section of a further variant of 
the guardrail. 

The invention will now be described in its sinplest 
embodiment with reference to Figures 1 to 5. 

50 A guardrail 10 in said figures comprises a plurality 
of spaced out uprights or vertical posts. 12. made of 
metal section bar, for example I-beam or channel-beam, 
a substantial portion of which, indicatively about 1200 
mm, is fixed in the ground and another portion of which 

55 protrudes from the ground. 

Spacers 20 which will be better described below 
are fixed to the posts 12 by nuts and bolts (the bolts are 
not shown but their axes are indicated by 14). A longitu- 
dinal rail 20 is applied to the spacers 20 and fixed by 
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means of nuts and bolts. 

Each spacer 20 (Figures 6 and 7) is made of 
sheared and bent sheet steel and is substantially C- 
shaped, comprising end fixing tongues 21 and 22, an 
inclined lower portion (preferably inclined about 57° with s 
respect to the vertical) indicated by 24. a substantially 
vertical middle portion 25, and an upper portion that is 
curved or comprises an inclined portion 26 (about SS*" 
with respect to the vertical) and a horizontal portion 26' 
that ends with tongues 22. io 

The longitudinal rail 30 comprises two longitudinal 
strips 32. 34 with a double wave-shaped profile, 
arranged one specularly to the other, that is to say fac- 
ing each other, joined together at intervals by arched 
ribs or cross stiffening brackets 36. The ribs 36 are pref- 75 
erably situated to coincide with each upright and each 
spacer. Each sheet metal rib (Figures 3, 4, 5) is sub- 
stantially C-shaped with the arms of the C substantially 
con'esponding to the shape of the facing waves of the 
strips, with the opening of the C disposed in the distal 20 
part of the strips. The connection between each rib and 
the pair of strips Is made by means of bolts 38. whilst 
bolts 40 join together the rib, the strip and the spacer. 
Each rib has a longitudinal extension which is about 
three times its height and is interrupted by stiffening 25 
beads 42, made by deformation of the sheet. 

The particular shape of the longitudinal rail and the 
spacers allows a high impact force to be absorbed, 
mainly through deformation of the spacers, which more- 
over, as they are deformed, cause lifting of the longltudi- 30 
nal rail which helps straighten the vehicle and prevent it 
from overturning. 

A variant of the guardrail illustrated in Figure 8 is 
indicated by reference numeral 100 and is suitable for 
sustaining heavier loads than the guardrail in Figure 1. 35 
The elements of the guardrail 100 that correspond to 
the elements of the guardrail 10 have the same refer- 
ence numerals and will not be described in detail. The 
uprights 1 12 of the guardrail 100 have a greater height 
than that of the uprights 12 of the previous guardrail, in 40 
particular they extend for a certain distance above the 
height of the longitudinal rail 30. The upper ends of the 
uprights 112 carry an upper longitudinal element 150, 
generally tubular, fixed to said uprights by means of 
connection plates 151 and 152. The connection plates 45 
151 , 152, the upright and the tubular element are fixed 
together by means of nuts and bolts. The tubular ele- 
ment 150 generally has a rectangular section with 
chamfered comers and, with respect to the carriageway, 
is set back with respect to the longitudinal rail 1 30. so 

Figure 9 shows a further variant of the guardrail 
able to withstand even heavier impacts than the guard- 
rail in Figure 8. The guardrail 200 in Figure 9 comprises 
elements corresponding to those of the guardrail in Fig- 
ure 1, which have the con-esponding reference numer- ss 
als and will not be described in detail here. In the case 
in Figure 9, a spacer 220 (Figures 11-13) has flanges 
indicated by 227 on the sides of the inclined portion 
224. The spacer 220 has the property of being able. 
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when deformed, to absorb the force of inpact, the 
flanges 227 thereof enfolding the upright 212 on one 
side and the other, helping to avoid longitudinal shifting 
between the elements of the guardrail. The spacer 220 
can be used with any guardrail according to the inven- 
tion. 

The guardrail 200 further comprises two longitudi- 
nal vertically spaced tubular elements 250 and 250', 
applied to the upright 212 so that their ends towards the 
carriageway are set back towards the upright with 
respect to the longitudinal rail 30. A preferred height for 
the two longitudinal elements 250. 250' is about 1250 
mm from the road surface for the bottom longitudinal 
element and 1550 mm from the road surface for the top 
longitudinal element. These dimensions are. however, 
subject to variation. 

It will be noted that the guardrails 10, 100. 200 
leave an ample free space between the longitudinal rail 
and longitudinal elements, so that the occupants of the 
vehicles travelling along the carriageway can see the 
view. 

Figure 15 illustrates a variant 300 of the guardrail, 
suitable as a directional separator or traffic divider. The 
variant 300 comprises elements corresponding to those 
of the other guardrails which are indicated with the 
same reference numerals and will not be described in 
detail. The guardrail 300 in particular comprises spac- 
ers 20 and longitudinal rails 30 on both sides 312 of the 
uprights. The guardrail 300 can further comprise one or 
more upper longitudinal elements 350, on each side of 
the uprights. 

The guardrails described are made of sheet metal, 
particularly sheet metal that withstands atmospheric 
agents, such as, indicativeiy, COR-TEN sheet steel. 

Claims 

1. A guardrail of a type comprising uprights (12; 112; 
212; 312) spaced out along a cariageway and lon- 
gitudinal rails with a wave-shaped profile candied on 
the uprights 

characterized in that 

said longitudinal rails (30) comprise a pair of metal 
section irons (32. 34) with a double wave arranged 
feeing each other; and connecting ribs (36) 
between said two longitudinal section irons with a 
double wave; said guardrail also comprising 
deformable spacers (20; 220) connecting said 
uprights and said longitudinal rails. 

2. A guardrail according to claim 1. characterized in 
tiiat said ribs (36) are made of sheet metal, have a 
C-shaped profile and are arranged in pairs between 
tiie cavities formed by two corresponding facing 
waves of said section irons and are joined to said 
section Irons at least at the uprights. 

3. A guardrail according to claim 1 , characterized in 
that said spacers (20; 220) are made of sheet 
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meta), are C-shaped and comprise a first inclined 
lower portion (24; 224), an intermediate portion 
(25) and a curved or composite upper portion (26. 
26*). 



4. A guardrail according to claim 3, characterized in 
that said inclined lower portion (24; 224) is inclined 
about 57® with respect to the vertical when the 
spacer Is mounted on the upright. 



5. A guardrail according to claim 3, characterized in 
that the lower inclined part (224) comprises at the 
ends upturned flanges (227) with a space between 
them not smaller than the width of the upright. 



6. A guardrail according to claim 1, characterized in 
that it comprises, above said longitudinal rail (30) 
and at a distance from it, one or more longitudinal 
elements (150; 250; 250'; 350) set back with 



7. A guardrail according to claim 6, characterized in 
that said longitudinal elements are tubular metal 
sections fixed to the uprights. 



8. A guardrail according to claim 1 for a directional 
separator, characterized in that it comprises two 
said longitudinal rails (30) on one side and the other 
of the uprights, and/or upper longitudinal elements 
(350) spaced vertically from said longitudinal rails, so 
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respect to said longitudinal rail. 
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FIG. 2 
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(54) High-performance deformable steel guardrail 

(57) A new guardrail connprises spaced out uprights 
or posts (12; 112 ...), on which is carried, by means of 
deformable spacer elements (20; 120 ...). a horizontal 
rail (30; 130 ...) comprising two strips (32, 34; 132; 134 
...) with a double wave, situated opposite each other, 
connected to each other at intervals by means of ribs or 
cross stiffening brackets (36; 136 ...) bolted to the strips. 
The strip and the ribs are made of steel. The spacer has 
a straight lower inclined side and a curved or bent upper 
side. In some variants the barrier has one or two contin- 
uous upper elements (150) at the top having considera- 
ble bending stiffness. 
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